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1. Resolving Equations and Their Solution 

Figure 1 shows a general form of a mirror consisting of 19 identical 
parts — ''lobes." The position of an arbitrary point A on the middle surface 
of the "lobe" is determined by the angles 9 and , and the angles and 

vtorrespond to parallel edges of the "lobes" and and correspond to the 

meridional edges (Fig. 2). The mirror consists of 19 "lobes", i.e., k 12. 
Therefore, we obviously have 




(1.1) 


In the case of arbitrary thermal Influence, the thermoelasticity equa- 
tions for the "lobes" may be written in the form [1, 2]; 


where 
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— the V. V. Novozhilov functions [2]; 

— main radii of curvature for the lobe; 
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i — imaginary unit; 

E — Young modulus; 

V — Poisson coefficient, 
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where a is the linear expansion coeffieicnt; T — temperature. 
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The meridional edges of the "lobe" are free. The functions 

U • {/^'CosSif^ 1 

]• (1.7) 

satisfy the corresponding conditions at these edges. We assume that within the 
limits of each "lobe" the temperature is distributed according to the law 


T *T/cos$<f. 


( 1 . 8 ) 


where the quantities Tq and Tj^ for each meridion are selected in accordance with 
the given temperature field for the mirror: 


T » Tg % 




. 80® C, - - 120® C. 
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The system of equations (1.2) for the first component on the right side of (1.9) 
is reduced to the equation [3] (symmetric case) 
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and for the second component ~ to the equation [1] (anti-symmetric case) 
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The following notation is used in (1.11) and (1,12); 


(iff • 5^ - 1 » 


(1.13) 

(1.14) 


where and ^ are the revolution angle of the normal and the stress function 
in the case of symmetric deformation of the "lobe"; ^ and V displacement 
function and stress function in the case of anti-symmetric deformation of the 
"lobe"; h — thickness of the "lobe". 
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where R- are the radii of curvature at 0 * 0, 
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Applying the method of reference equation 14] to the equations (1.11) and (1.12), 
we obtain their solution: 
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— Thomson functions; 

^ — integration constants. 
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Separating the real and imaginary parts of the solution (1.17) and (1.18) with 
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allowance for (1.13) and (1.14), we will have the resolving functions 
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2. Displacement of the Lobe 


Figure 3 shows the displacements of points on the middle surface of the 
*'lobe" whose positive directions are shown in this figure and have the form [3]; 

^ Up^ • *'Vjc^^iC0S(^^ 

yj • w, ^%cQs^ . J 


where 
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In (2,2) and (2,3), we use the notation 
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- c, icCg %0’-C^&crfZ&’* ct^ 6 yj(S)(Ct 6ei§ * 
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(2. A), 


The prime over the Thomson functlon^^ designates their derivative with respect to 9 
t 3)g % Sg constants to be determined. 


3, Detenairation of the Constants di^Ci i i > I, 2, 5, A ) and 

<y • I. 2. 5 ) 


The internal contour (5» 9g) of the ’’lobe" is rigidly fastened, and the 
extem<il contour is free. Therefore^ we have the following conditions on their 
contours: 

For determining the constants a^; 
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where [3]; 
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Substituting (3.3) into (3.1) with allowance for (1.20), and substituting (3.4) 
into (3.2) with allowance for (1.21), we obtain: 


where 


a) the system of equations for a^: 
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We may determine the constants from the conditions on the internal 

fixed contour of the "lobe": 
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where 
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Thus, the displacements of the "lobes" are completely determined analytical- 


ly. 
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4. Kumerlcal Results 

The formulas (2,1) with a<lcrwance for (2.2) and (2.3) were used to cal* 
culate the value of the displaceioent of the "lobes" of the reflecting surface 
(mirror) of an antenna as a function of the angle $ and ^ for the tempera- 
ture field (1,8) » which were made in accordance with the given field (1.9) for 
each calculated value of , The following initial data were assumed for a 
olrror oade of che material AMg6<-M, 

r 7.2*10^ (kg/mm^), • 23,8*10"^ (1/degree) 

P . 0,33; h - 2,5 (as); /?. - 1550 VT (as); 

■ 5®20\ 5,«30®. 

The calculation results for the normal displacement W of ^.he "lobes", whose loca- 
tion with respect to the origin of the angle / is shown in Fig. A, are given in 
the table. 
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Fig. 3, Displacement of points on the middle 
surface of the ''lobe,” 



Fig, 4, Location of "lobes" with respect to the 
origin ^ ■ o 
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